Scent over-marking occurs when an animal places its scent mark directly on top of another individual's scent mark. However, situations may arise in which the top-and bottom-scent donors of an over-mark differ in an individual characteristic(s), for example, gonadal hormone titres. We tested the hypothesis that adult meadow voles, Microtus pennsylvanicus, preferentially respond to a gonadectomized donor treated with gonadal steroid hormones over a gonadectomized donor not treated with gonadal steroid hormones, independently of the position of the scent marks in an over-mark. Male meadow voles spent more time investigating the scent marks of gonadectomized females treated with oestradiol than that of gonadectomized females treated with no oestradiol, independently of the position of the two scent marks in the over-mark. Female voles spent more time investigating the scent marks of gonadectomized males treated with testosterone than that of gonadectomized males treated with no testosterone, only when the former males were the top-scent donors. These results suggest that male meadow voles appear to base their preference on the oestradiol titre of females, rather than the position of the female's mark in an over-mark. In contrast, female meadow voles appear to use both the position of the male's scent mark in an over-mark and the male's testosterone titre for the basis of their preference.
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Animals have to distinguish among a complex array of communicative signals from conspecifics. For mammals, these signals tend to be primarily chemical cues that are deposited as scent marks. Such signals serve to identify an individual's social status, possession of a resource or territory, reproductive status, identity, and/or recency in an area (Thiessen & Rice 1976; Wolff & Johnson 1979; Johnston 1983; Viitala & Hoffmeyer 1985; Lazaro-Perea et al. 1999) . Because these scent marks are generally deposited on prominent objects and along well-traversed pathways (Ewer 1968; Viitala & Hoffmeyer 1985; see also Wolff 1985) , individuals may regularly encounter areas containing the overlapping scent marks of two or more different conspecifics.
The manner in which individuals respond to such overlapping scent marks, or over-marks, has generated considerable interest among researchers. Studies on meadow voles, Microtus pennsylvanicus, prairie voles, M. ochrogaster, golden hamsters, Mesocricetus auratus, and house mice, Mus domesticus, have shown that after investigating an over-mark of two same-sex conspecifics, an individual will investigate the mark of the top-scent donor longer than that of the bottom-scent donor (Ferkin et al. 1999; Johnston et al. 1995 Johnston et al. , 1997a Johnston & Bhorade 1998; Rich & Hurst 1999; Woodward et al. 1999) . This preference for the top-scent donor over the bottom-scent donor suggests that the former is more likely than the latter to convey its information to conspecifics (Ferkin 1999a, b; Johnston 1999) .
In each of the above studies, however, scent donors were similar to each other in age, diet and gonadal hormone status. It is quite plausible that individuals from free-living populations differ from one another in one or more of these characteristics. Such is the case for bank voles, Clethrionomys glareolus, and house mice, in that socially dominant males and females of these two species often over-mark the scent marks of subordinate males and females (Rozenfeld et al. 1987; Hurst & Rich 1999; Rich & Hurst 1999) . Likewise, male meadow voles that differ in testosterone titre (gonadectomized male meadow voles given testosterone replacement and gonadectomized males that received no testosterone replacement) over-mark the scent marks of conspecifics and each other (S. T. Leonard & M. H. Ferkin, unpublished data) . However, males that receive no testosterone over-mark scent marks at a lower rate than gonadectomized male voles treated with testosterone (S. T. Leonard & M. H. Ferkin, unpublished data) ; the same is true for female meadow voles. In that social status
